Apoptotic genes in cancer therapy.
Induction of apoptosis in malignant cells is a major goal of cancer therapy in general and of certain cancer gene therapy strategies in particular. Numerous apoptosis-regulating genes have been evaluated for this purpose. Besides the most prominent p53 gene others include p16, p21, p27, E2F genes, FHIT, PTEN and CASPASE genes. Recently, the potential for therapy of an adenoviral gene, E1A, known for a long time for its apoptosis-inducing activity, has been discovered. In experimental settings, these genes have proven their tumor-suppressive and apoptosis-inducing activity. Clinical trials are currently being performed with selected genes. By far the most studies transfer the p53 gene using retro- or adenoviral vectors. Disease stabilization or other benefits were observed in a limited number of patients when p53 was applied alone or in combination with cytotoxic drugs. A second proapoptotic gene that has entered clinical trials is adenovirus E1A. Here, too, disease stabilization as well as/or local regression in one case have been demonstrated in selected patients. In all cases, side effects were tolerable. To further improve E1A as a therapeutic transgene, we have deleted transforming domains from the adenovirus 5 and 12 13S cDNAs. Mutants were derived which had completely lost their transforming activity in combination with the E1B oncogene but retained a pronounced tumor-suppressive activity. Cells transduced with these constructs showed a highly reduced ability to grow in soft agar, and tumor growth in nude mice could be substantially suppressed. Outgrowing tumors had lost E1A expression when analyzed in Western blots. These E1A constructs may represent valuable tools for cancer gene therapy in the future.